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DETAILED ACTION 
Status of Claims 

The examiner notes the receipt of the amendments and remarks received in the 
office on 8/29/2007 amending claims 1, 28, 29, 31-33, 35-38, 56-66, 92-97 and 110 and 
canceling claims 39-55, 67-73, 75-91, and 98-I 09 and adding new claims 111-117 have 
been added. Claims 2-27, 30, 34, 39-55, 67-91 , 98-1 09 are cancelled. 

Application Priority 

This application is a 371 of PCT/ AT99/00265 1 1/04/1999 and claims priority of 
the foreign application Austria A 1828/98, 11/04/1998. The specification of the priority 
document (certified copy of the foreign priority document, Australian Application No. 
1 828/98) does not provide support of the said thiolated polymers of claim 1 : thiolated 
copolymer of acrylic acid and divinyl qlycol, a thiolated polymer of chitosan, a thiolated 
polymer of sodium carboxymethylcellulose, a thiolated polymer of sodium alginate, a 
thiolated polymer of sodium hydroxypropylcellulose, a thiolated polymer of hyaluronic 
acid, a thiolated polymer of pectin, and derivatives of said thiolated polymers. Hence the 
applicant is granted priority only to Nov 4 1999 as the filing date for the application. 

REASONS FOR ALLOWANCE 

Claims 1,28, 29, 31-33, 35-38, 110 rejected under 35 U.S.C. 112, first paragraph 
is withdrawn due to the amendment of claim 1 . Claims 1 ,28, 29, 31 -33, 35-38, 1 1 0 
rejected under 35 U.S.C. 112, second paragraph is withdrawn due to the amendment of 
claim 1 . The closest prior art of record are 1) by Bernkop-Schnurch et al 
(Pharmaceutical Research, Vol. 16, No. 6, 1999). 2) Omura et al (U.S.5, 064,495 3) 
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Constancis et al (U.S. 5,646,239) 3) Marchant US Patent 6,514,535). Claims 1 , 28, 29, 
31-33, 35-38, 56-66, 92-97 and 111-117 are allowable and are renumbered. 

The claims of the instant invention are directed to 1) thiolated mucoadhesive 
polymer selected from the group consisting of: a thiolated copolymer of 
acrylic acid and divinyl glycol, a thiolated polymer of chitosan, a thiolated polymer of 
sodium carboxymethylcellulose, a thiolated polymer of sodium alginate, a thiolated 
polymer of sodium hydroxypropylcellulose, a thiolated polymer of hyaluronic acid, and 
thiolated polymer of pectin wherein (a) said thiolated mucoadhesive polymer comprises 
at least one non-terminal thiol group, and (b) said thiolated mucoadhesive polymer 
exhibits a total work of adhesion (TWA) of more than 120 pJ to intestinal mucosa at a 
pH of 7 2) A method of preparing a thiolated mucoadhesive polymers, said method 
comprising: providing base polymers comprising at least one non-terminal monomer 
that includes a terminal, functional group I, wherein said terminal functional group I is 
free within said polymer, providing thiol-containing compounds, wherein said thiol- 
containing compounds include at least one further functional group II, and wherein said 
functional groups I and II are together capable of forming a covalent bond, and reacting 
said base polymers with said thiol-containing groups, wherein said terminal functional 
group 1 forms a covalent bond with said functional group II to produce a thiolated 
mucoadhesive polymer of claim 1. 

Bernkop-Schnurch et al teaches the improvement of mucoadhesive properties of 
polymer polycarbophil (copolymer of acrylic acid and divinyl glycol) by thiolating them 
with sulfhydryl groups. The reference further teaches the values of TWA of polymer- 
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cysteine conjugate 16:1 to be 191 + 47 |jJ and 280 + 67 pJ for the polymer-cysteine 
conjugate 2:1 at pH 6.8. The reference teaches that cysteine is covalently bound to the 
polymer by the formation of amide bonds. The reference teaches that the polymer has 
at least one free thiol group as demonstrated by the mucin binding studies. However, 
the prior art rejection has been overcome due to the declaration (submitted 3/13/2007) 
by the inventor that he is the sole author of the reference and the co-authors did not 
have any role in inventing the subject matter. 

Omura discloses methods of improving adhesion properties of a polymer to a 
metallic compound wherein the polymeric compositions contains at least one mercapto 
or thiol group that is not a non-terminal thiol group. Omura describes that the polymeric 
entity is prepared by condensation of methacrylic acid or anhydrides that contain a non- 
terminal thiol (mercapto unit). The reference do not teach the thiolated polymers of the 
instant invention namely, thiolated copolymer of acrylic acid and divinyl glycol, a 
thiolated polymer of chitosan, a thiolated polymer of sodium carboxymethylcellulose, a 
thiolated polymer of sodium alginate, a thiolated polymer of sodium 
hydroxypropylcellulose, a thiolated polymer of hyaluronic acid, and thiolated polymer of 
pectin. Therefore, there is no anticipation or motivation of making thiolated polymers of 
the instant invention from the teaching or suggestion from prior art. 

Constancis teaches oligomeric moieties that contain a side chain thiol group at 
position R1 or R2. Constancis teaches that the copolymer is a function of the 
combination of succinic acid and cysteine. Constancis further states that his oligomers 
can be attached to biological macromolecules such as mucopolysaccharides including 
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hyaluronic acid, chitosan and cellulose to render such polymers thiolated. However, 
Constancis does not disclose thiolated polymers. The declaration by Dr. Bernkop- 
Shnurch (Submitted Aug 7 2003, also submitted as Exhibit A) showed that the 
Constancis polymers were not mucoadhesive and did not exhibit a TWA of at least 120 

Therefore, there is no anticipation or motivation of making of making thiolated 
polymers of the instant invention from the teaching or suggestion from prior art. 

Merchant describes bioadhesive compositions comprising mucoadhesive 
polymeric units containing at least one non-terminal thiol group on the side chains and 
the monomeric unit can contain cysteine. Merchant specifically states that his 
compositions contain an active agent attached to a polymer with thiol side group which 
can be used to delivery the active thiol containing therapeutic formulations. However, 
the reference do not teach the thiolated polymers of the instant invention namely, 
thiolated copolymer of acrylic acid and divinyl glycol, a thiolated polymer of chitosan, a 
thiolated polymer of sodium carboxymethylcellulose, a thiolated polymer of sodium 
alginate, a thiolated polymer of sodium hydroxypropylcellulose, a thiolated polymer of 
hyaluronic acid, and thiolated polymer of pectin. Therefore, there is no anticipation or 
motivation of making thiolated polymers of the instant invention from the teaching or 
suggestion from prior art. 

The claims directed to mucoadhesive thiolated polymers are free of prior art. 
Hence the method of making the mucoadhesive thiolated polymer claims is allowable. 
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The claims are allowable over the closest art of record because they do not 
teach, disclose nor make obvious the claimed mucoadhesive thiolated polymers and the 
method of making the claimed mucoadhesive thiolated polymers. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Umamaheswari Ramachandran whose telephone 
number is 571-272-9926. The examiner can normally be reached on M-F 8:30 AM - 
5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Sreeni Padmanabhan can be reached on 571-272-0629. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




